Characterization and expression of serotonin transporter genes in zebrafish.
To understand the development of serotonergic neurons in vertebrates, we used zebrafish as a model system. In this study we cloned two cDNAs (complementary DNAs) coding for serotonin transporter (SERT) from the zebrafish, named serta and sertb. The serta cDNA encodes a protein of 693 amino acids and showed high level of sequence identity with rat and human SERTs. In situ hybridization showed serta to be expressed in raphe nuclei, ventral posterior tuberculum and pineal organ. The expression of serta in raphe and ventral posterior tuberculum overlapped with the location of serotonin and expression of tryptophan hydroxylase, which is a key enzyme for serotonin synthesis. In the pineal organ serta is expressed in the cells in the vicinity of tryptophan hydroxylase-positive cells. We also cloned another zebrafish serotonin transporter, sertb, and found to be expressed in the medulla oblongata and in the inner nuclear layer of retina. The existence of two sert genes in the zebrafish genome indicates the gene was duplicated in the process of evolution as can be seen in other genes in the teleosts including zebrafish. The expression of the serta cDNA in cultured cells conferred a serotonin transport activity, thus indicating the validity of the cloned cDNA. We have established the expression system of zebrafish serotonin transporter in the cell culture in the present study, which is useful for the pharmacological analysis to determine the important residues for the interaction with serotonin and inhibitors. The expression system in the cell culture can be used to determine the effective concentration of inhibitors and addictive drugs. These information might be useful to evaluate the effect of those chemicals on serotonin neuron development and behavior of the animal.